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1.  SCIENTIFIC  NUiTK  DONE 
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ThrougCcu t  the  third  period  of  study  I  have  beah  based 
at  the  Nutsrwavs  Experiment  Station,  VicKsburg.  I  have 
lontinued  to  develop  and  test  criteria  for  bank  scabilitv, 
Por  application  to  the  DEC  watersheds.  Emphasis  has  snifLSd 
f.-'oin  development  to  testing  during  onis  period.  This  nas 
Lnvoived  reuuction  of  existing  data  supplied  O'/  tna  uNK  anc 
ac:;uisiticn  of  new  data  from  Long  Creek  and  its  tributaries, 
loodiMin  Creex  and  Johnson  Creek.  A  rield  trip  to  North 
'Iississippi  was  made  for  data  collection  in  December  l‘"Pd7. 
-lonumented  sections  were  established  at  17  promts  on  Long 
Ireek,  at  10  points  on  Goodwin  Creek  and  at  3  points  on 
Jonnson  Creek.  The  sites  on  Goodwin  and  Jonnson  Creeks 
lorrespona  to  those  used  in  my  1979/00  study  for  tne  jODa- 
-..rC  Eediiner. tatiori  Laboratory.  This  gives  an  added  dimension 
to  cneir  usefulness.  The  field  data  supply  information  on 
,5anks  Which  are  generally  steeper  than  those  routinely 
surveyed,  and  which  are  known  from  observation  to  ce  cicse 
to  limiting  stability.  The  field  data  will  be  used  to  test 
tne  a''al.':ical  procedure  for  oredicting  bank  stabilitv. 

L.2  ■-'-of  essionai  Con  tacts 

'ho  on-going  results  of  the  studv  have  been 
roi.imu  n  1  cu  ted  to  tris  sponsors  ;u:-IK)  ana  interested  parties  at 
■jEC.  ~nsy  n.iie  a  .so  oeer.  forijaraed  to,  and  cisoussed  at 
.argtn  witn,  soientists  and  engineers  at  tns  rema-''ihg 
..oti.e  .  .Mater  Engineering  Teonnoicgy.  vcce  -  rre  ctr'er 
-i£  o  oii;p  an  i  as  ,  f^orthwsst  rivorauiics  and  Simcns,  Li  ana 
-LSwOiates  nave  now  ccmpieteo  tneir  work  in  tne  Cuw  soneoia. 

■  1  s  1  'o-ir,r,  nr  i  r  r  c -ma  1 1  on  n.o.s  been  mutuaiL.'  oenshicial  t:; 
tne  ec  s  and  tn^s  reisarar.er,  ani  it  should  oe  utrcngvv 


snou Id 


s  r'.  '1  c ' .  n  a  a  e  d  in  a  i  i  vj  o  r  k 


;nis  nature. 


O'  Sank  vtaciiitv  Tneorv 


no  piorgra.M;  '■or  assessmen t  bank  stabi  .it.  V 

esoeot  10  ;.nitial  and  suoseduent  failures  no  s  toei 


:  .vEC  and  at  water  Engineering  fecnnOiCgy  and  no  -sw 

giitoh.es  nave  been  found.  inspection  of  tne  ccce  cv 
onnei  .mo  are  very  farm  liar  with  t.ne  no-  lie  nas 
d  that  nnlv  :nino"  g.iins  in  er  f  i  o e.ncv'  o  : :  i  an  mar-Je 
then  work  on  trs  program  and  so  it  ,apce,^nT,  fiai  .'.la 


'•  j  c ' j  I  r'.  w  •2'  1  ^  ±  ^  1.  r*  'VS  *  "  j.  _  c  'l. 

-ua^or  iTioa I  *■  ica  C- 1  :;r'/a  nave  aeen  V; 

^  ludv.  Gnu  pr'oblem  that  has  oean  i  le i a c 


n  For 
Ail 

n 

iHd  n 


aggradation  in  tne  o nan  no 
If  toe  can!':  between  init: 


•  '  ca/ 

•Mj-lllV  CoTcS 


N  %  "* 


v./y 

>.>.y 

■-vr. 


When  combined  with  lateral  erosion  reducing  the  value  of  ml, 
this  can  cause  the  program  to  crash,  if  Hi  is  reduced  to 
tero  oefore  failure  occurs.  This  can  be  accounted  for  in 
tne  program,  but  as,  usually,  the  analysis  is  applied  to 
degrading  channels  the  problem  should  not  arise  often.  It 
would  only  occur  when  upstream  bank  failures  supply  so  much 
sediment  that  the  bed  aggrades  even  though  the  banKs 
continue  to  be  eroded.  Whether  or  not  this  is  a  realistic 
scenario  remains  to  be  seen. 

A  valuable  product  of  the  interest  shown  by  wtlT  in  tne 
bank  study  is  a  version  of  the  stability  analysis  for  tne 
ISfl-PC  micro -compu  ter .  Tnis  has  been  written  by  Lyle  .vj . 
Zevenoergen  of  WET,  based  on  the  HP-41CV  program  and  user's 
manual  supplied  by  me  (as  reported  in  the  previous  section?. 
Lyie  used  the  LOTUS  1-2-3  spread  sheqt  as  the  basis  for  tne 
orogram.  Results  from  his  program  are  being  cneckea  against 
results  from  the  HP  program  to  verify  that  his  program 
'aithfuliy  reproduces  tne  original  analysis.  Uo  far  no 
ciscrepancies  nave  oeen  found. 

The  ma  lor  advantages  of  the  I3ih-PC  program  over  the  hp- 
41  program  are: 

1?  The  ease  with  wnicn  variables  can  be  changed.  If', 
the  lGTUl  1-2-3  spread  sheet,  any  of  the  input  variables 
I  H  ,  H I  ,  1  ,  pni  ,  c  ,  gamma  and  )  can  oe  changed  at  will,  and  tne 
iitoact  on  the  raotcr  of  safety  is  seen  immediately.  fnis 
m.-:r\es  it  convenient  to  examine  tne  importance  of  each 
oarciiieter  -  that  is  tne  sensitivity  of  tne  factor  of  safet.' 
t 3  each  variable  anc; 

2)  Tne  program  rurit  mu:;h  more  cuickiy  as  tne  nas 
-a.-  greater  ocmpu  ta  c  i  o  na  i  power  ana  memory  than  tne  HP-4i. 


r‘-,.e  iiiajor  d  1  sacvan tagas  are: 

: ne  PC  li  not  portaoLe  and  cannot  be  usee  cn-site' 
'nis  limitation  does  not  applv  to  certain  portable  Pi.- 
clones,  but  these  are  comparatively  rorelv  available  i  t."; 
?  c  r  p  s  : 

J  !  I,dc  ill  t'/  wi  cnin  c*''‘3  Co^'cz  of  ^  z  .-i  i.’*  ' 
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O',  todav  .  arc: 


J)  -M  though  the  spr'ead  sneet  and  stacilit',  ana.,  sic  i£ 
ixLreitiui/  user  Triendlv.  sorna  evparienca  in  'usi,‘c  tne 
-2-.I  ec-eao  sneet  is  essenti.al  to  setti.nc-uo  arc  -  u :  n -i 
.'o  ctao.licv  an.aivsii  sc- ccessf  u  1  i . 


re-ilim  is  tnat  tne  two  c 
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I  dc  iMLsn  CO  record  my  thanks  to  Lyle  for  writind  tne 
I3r^-PC  version  of  the  stability  analysis  and  to  Chester 
'.'jatson  for  '^ivina  him  the  time  to  do  this. 

In  parallel  with  development  of  the  stability  ahalvsis 
of  staap  pahks  using  a  slab-type  failure  mods,  I  nave 
started  looking  at  the  analysis  of  banks  with  gentler  slooes 
with  regard  to  failure  by  rotational  slip.  In  his  thasis, 
my  graduate  student  at  Colorado  Stats  University,  Dr  mohamed 
us:r:an  prasantad  stability  charts  for  rotational  failure  of 
Ltreamcar.ki  '.0.00  gentis  slopes  (I  r  )  ,  (Osman.  I'-kS}. 

^•'3se  oharoi,  are  snown  in  rigs.  1-3.  They  aetire  oar;-, 

stacilitv,  'ailure  oiock  wiat.n  and  failure  biocK  volu.iie, 
espec  1 1 '.'6 1 V  .  'o  date  tnay  nave  net  oeen  tested  or  applied 
to  real  s  t  r  e.iitiba  nks  and  so  their  accuracy  and  reliaoility  is 
urknoiMri.  I  nave  begun  to  examine  these  charts  with,  the 

1  ta  r',  t .  0  n  j'  applying  them  to  Long  creek  ana  its 
t " : cu  tar  1 e  V . 
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ing  of  the  staoiiity  analysis  against  existing  a.nd 
for  Long  Creek  nas  oroduced  encouraging  .results, 
lest  procedure  is  to  plot  tne  bank  neignts  and 
tractad  rrom  the  Corps'  surveys  on  a  grapn  together 
line  of  limiting  stability  derived  from  tne 
of  initial  failures.  This  plot  is  snown  in  f;..;.  i. 
mg  iina  delineates  two  areas  of  tne  grapn.  f.eicw 
is  t.ne  tone  of  stability.  Banks  whicn  oict  m  to  is 
id  be  stable  even  under  tne  worst  oompination  ct 
nces .  although  oanks  plotting  close  to  tne  li.ne 
d  only  minor  in.creases  in  hoignt  or  angie  to  put 
risk  of  f. 31  lure.  Banks  which  plot  above  the  li.^'e 
dv  'at  risk  '  of  failure.  Ti-.eir  stacility  espends 
se  conditions  not  occurring  and  it  cannot  ta  reiied 
hose  banks  would  be  svpecta.d  t-o  fail  some  time  in 
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future.  As  exoectad,  t.ne  data  terd  to  'ail 
le"  tone  as  defined  by  the  present  analysis, 
out  of  73  points  fall  on  or  celow  the  li.ia. 
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Should  da  less  than  Beta,  by  an  amount  depending  on  tna 
friotion  angle  of  the  disturbed  material  and  the  degree  of 
oasal  clean-out  by  the  flow.  Fig.  5  shows  a  plot  of  h 
versus  lower  bank  angle,  with  the  theoretical  curve  for  Seta 
added.  The  theoretical  curve  does  form  an  upper  bound  to 
the  data  cloud.  This  suggests  that  the  lower  bank  angles 
are  actually  equal  to  or  less  than  Beta,  as  expected. 
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To  complete  tasting  of  the  stability  analysis,  repeat 
lys  will  be  carried  out  at  the  field  sites  on  Long, 
/in  and  Jonnson  Craeks  in  further  field  trips  to  Morth 
.ssippi.  This  work  will  supply  the  detailed  data  on  the 
‘try  at  failure  naeded  to  test  the  ■‘"uli  analysis,  rather 
just  tne  derived  curves  shown  nere. 

The  analysis  for  banks  witn  gsr'. tie  slopes  will  be 
ooed  and  apolied  to  Long  Creek  ana  a  user  s  manual 
a''  to  that  for  tne  steep  banks  will  ce  written. 
Regionalization  of  the  analysis  is  planned  for  tne 
ir  of  1533,  aftar  completion  of  the  current  studv  and  in. 
I  research  contract.  The  relevant  .oroposal  is  presently 
■eparation  at  Queen  fiary  College. 

discussions  regarding  the  iricorpcrstion  of  tne 
.  i  1  ty  analysis  into  tne  hEC-o  aggrada t ic n/ aegr aca 1 1 on 
■am  will  oe  tcntinued  and  a  draft  propoeax  to  ’wtC  wiii 
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■  iS  outlined  ir.  tne  last  periodic  report  ns  Lisa  cneadie 
jOi;:ed  tne  project  for  a  u.5  mcntn  period.  Cne  nas  .vo.'-ked 
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Fig.  1.  Stability  Charts  for  Streambanks  with  gentle  slopes 
(After  Osman,  1985).  Note  Symbols  correspond  to  those  in 
first  periodic  report. 


Fig.  4.  Observed  Bank  Heights  and  angles  from  Corps’ 
surveys  in  the  Long  Creek  Watershed  between  1978  and  1986, 
together  with  the  line  of  limiting  satbility  for  "worst  case 
conditions  from  the  Osman-Thorne  stability  analysis. 
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